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本文所研究的细菌Shewanella piezotolerans WP3 为一株分离自西太平洋 
1914 米深海沉积物中的一株革兰氏阴性菌。WP3 为一杆状的兼性厌氧菌，属于 
r-proteobacterium，具有55 个编码细胞色素C 的基因，比Shewanella oneidensis 







WP3 WT--ΔCrp-D1 这一组芯片中一共有 253 个基因出现了差异表达，其中 165
个下调，88 个上调。在 WP3 WT--ΔCrp-D2 这一组芯片中一共有 165 个基因出现






在 WP3 的全基因组中找到了 5 个可能的腺苷酸环化酶基因，并分别构建了突变
株。这 5 个突变株的有氧呼吸能力及厌氧时利用延胡索酸和柠檬酸铁为电子受体
的呼吸能力没有受到显著的影响。随后的荧光定量 PCR 结果显示，swp0814 可
能是调控 WP3 呼吸的主要的腺苷酸环化酶。 
 
















Deep-sea is a special ecosystem for its permanent coldness, high pressure, darkness, 
low nutrient and oxygen. The special metabolic characteristics of deep-sea microbes 
are determined by this special environment. It is important to study the physiological 
characteristics of deep-sea microbes for understanding special survival strategy and 
exploitation of extremophiles resource. 
The bacterium used in this study, which is named Shewanella piezotolerans WP3, 
was isolated from 1914 meters depth sediments in west Pacific. It is facultatively 
anaerobic, Gram-negative rod. It belongs toγ-proteobacterium and contains 55 
cytochrome C genes, which is 13 more than Shewanella oneidensis MR-1. WP3 is  
able to use several substance as terminal electron acceptors during anaerobic growth. 
Using WP3 to study the regulatory mechanism of anaerobic respiration is contribute 
to the Earth's earliest life forms and exploring their way of life, revealing the mystery 
of the origins of life; It is also help us to understand the nature of prokaryotic 
respiration and breathing flexibility and diversity. 
We deleted two domains of  a putative Crp gene, which is considered to be a 
global regulator of anaerobic respiration in WP3 separately. These two mutants lost 
the ability in respiration with fumarate and ferric citrate. Then we use microarray to 
study the gene expression between WP3 wild type and the two mutants. In the chip of  
WP3 WT--ΔCrp-D1, there are 253 genes expressed different, 165 of them 
up-regulated and 88 down-regulated. In the chip of  WP3 WT--ΔCrp-D2, there are 
165 genes expressed different, 117 of them up-regulated and 48 down-regulated. The 
up regulated genes were related to porin, heme maturation, cytochrome C 
biosynthesis, energy metabolism, flagellum system, Molybdenum cofactor 
biosynthesis and transportor. The down regulated genes were related to cell wall and 
membrane biosynthesis, transcriptional regulator. The genes related to sulfate 
metabolism is opposite in microarray data. 
It is reported that transcriptional regulation by CRP under anaerobic conditions is 















adenylate cyclase genes in the whole genome of WP3 and constructed the deletion 
mutants. Chromosomal deletion of the 5 putative Cya genes separately did not affect 
anaerobic respiration with fumarate and ferric citrate significantly. The result of 
real-time PCR indicated swp0814 may be the main functional adenylate cyclase 
regulated the respiration of WP3. 


























11000m, 而6000m 以下的深海只占海洋总体积的0.1%, 因此地球上绝大部分的
































































Shewanella violacea DSS12和Photobacterium profundum SS9[8; 9]。2005年3月
P.profundumSS9全基因组序列及初步分析在Science上发表
[10]


















性梯度凝胶电泳（denaturing gradient gel electrophoresis,DGGE）技术和荧



































另一方面，始于1968 年开展的国际深海钻探计划(Deep sea drilling project， 
DSDP，1968-1983)，大洋钻探计划(Ocean drilling program，ODP，1985-2003)， 
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